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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sweep * 
oscillation device and an FMCW distance measuring 
instrument which can measure a distance with high 
precision without being made large-sized. 
SOLUTION: The sweep oscillation device is equipped 
with a voltage- controlled oscillator, a frequency 
measuring means which supplies a stepped- waveform 
voltage to the voltage-controlled oscillator and 
measures the current output frequency from the 
voltage-controlled oscillator, and a control means which 
calculates an applied voltage for making a sweep speed 
constant from measured frequencies corresponding to 
respective stepped-waveform voltages obtained by the 
frequency measuring means and supplies the applied 
voltage to the voltage-controlled oscillator, and the 
FMCW distance measuring instrument is equipped with 
the sweep device. 
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[4$HF«;£©?6B] 

HS««aB«ff * SMB«Et»ffl«B» fc b , -t © 

£>fc©©si;&omffft#aju Ksiaam-Eftm^iSPS-c-Bu 

ftfig * -5 C i: ft*$«* fc: f % * 4 - 
[»«9!2] F M C i 0 SfttlftS t©iS 

H«fT-5 FMCWE«tHH«1HC*V%Tx 

m&m i i3«©* - y&mmw t , 

max <* - rmmoym.Kumm^.m.mi? e. ft *f 

ft3=fiETi-£ tr- 20 
-rsgggtgctH^ai:, ft«li*.S;:i:*«r*fc1-*FMC 

fit* * Z t 4W* 1 1 5 2 S3«© F M C Wgggflt 

« i: S »*H 2 * fc tt 3 C i3«© F M C WS§gf H-ffllS 

e. 30 
Ti-x-ffimznx v^s c t z&mtr sis** 2~ 4 © 

{5j*i*>-«tCf3«© F M C Wg§gtH«B= 
[#PJ§©fipiffi]&l&tPn 
[0 0 0 1] 

#tfflaaR*w (fm) *s»«u 6©s 

■5fcK)©^'f-7 p fSfia«»lFFMCWffiIiW : «*«C 
[0 0 0 2] 

[3£*©ftfl5] U-* r «tJ£<««S*iTV^*FMCW 

#s;fc«fc3i&&iw-«rt-ttx FMgm£titzmm&%tt&. 

iiu§3£<f&i:ftii-&bTf#S>ttfctr- H8**&*tfc*J 
tt*T©ffi*fc:*»T^4. 
[0 0 0 3] C©«fc?&FMCW;#5££<k£>S§®tt«!lT- 

«AtfH9K:»**l*FMCWffi«tt«i«BT 
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©^wr^«ff»«*»«e**»«!i^uT**x tfaa 
snt/w 7 , ^«E»««as»e©ii»«»T»iEbfc= 

2©iB*ftipj»b-r3aifi«**»4**Tv^*. *u 

nm®®- 7 trm^ jxt ^©&ms[^t 6 xsm 
sesftfesatastt, -tf--*ib-*5ftiib 

*K*7*?©ffilt2& I «iiaFi , l3. C©«t-5^cFMCWgg 

&mm 2 ©jattRttas^iStiiaFhTafiffi** 1 ^ b 

[0 0 0 4] b*»U ±B3FMCWffi*tHWR«"eMU 
€EMIM^ 2 ©A*«E»»JBffl«a»»ttC*B- 
-5 # ■ M£ ft « IE f £ 5 s — * £ «M b fc tt IE - POl/ ft 
«wt^4*^ «JE«Wai«M 2 *«*"#■*'»•»© 
S^Kft<^UeWttKfb4F fcioW-f- ^Jgg ft»g 

[0 0 0 5] * fex @ 1 Otmtiot, #^ffl©|a]W 
$r- 7/1/1 7*f**DbfcFMCWE<iW-*aE«4»«l6n 
T^S. IP*>x d©FMCW^glW-S!l^gT-tt, "?-if £ 
P3>Ca-^ (MPU) 1 2*»£>©7 r S*-i';i'X— *ft 
D/AjHfcS* (HS*f) X-ggHstzTi-Wm^ 
ifi, tlM^l 4©$U««SHc«ie*lx» ^©^ 
Sff-f-tf— o©iSJl#$Uia3 15a, 1 5 blCA^^tl 

is i <DTsmmsm& 1 5 aC£3j&{i®#T>^ 
i6*e 1 M ! B# (ia^-e-j*) fciRUttamstu ^2 
©«ffii^!Q«g8 1 5 b iz£.&&m&t±&m&mm<Dm$ti 

£.t%*.oklte^X^Z>o 

[0 0 0 6] -o©ifi5ffl«ffiaeP 15a, 15blt f 
ft-tiiCifi^M (B3%#f) *»rt«*iTfT*&» ^1 
(D-&m$L®M& 1 5 attS£E^lfflIS*ffiS 1 4 *>£>©£ 
Iilfi:7>rtl 6*»?>©SWfs^i:ftg^bT^ 1 
©tr-b«*ftm*u Sg2©i£Jiig$uia5i 5 btt^; 
EMfllfilBffiSl 4*»&©aKt«-9i:fiHi^-^H 7 
tcfc.i>£*MI-«§i:ftig'£rbTSf§ 2©K- Ml^fttB^^ 
Sc zzx, *2©K-HS*©ffl«»ttratti<r-r < n/ 
1 7©«*fc»Ji6fc«i:«:*fc»» C©^2©t:-h{f 
9©»8dRftaSipt: bTfg 1 ©tT- b A4©MWK2: ft 

[0 0 0 7] C©I211 0 t^1-^J5£©FMCW2ggt!t«iJ 
git-tt, §9 (C^bfc^fiS,©FMCWg§SltfflSg© 

<t a tam.E.ummzmm 1 4 ©«fi£eps©sjg^tt^<b 



3 

^mstmb K <fc -5 * -f - 7"SJg<DjtgS-ftSt?©£gfct§ 
[0 0 0 8] 

^ssmsiffm c wggBf 4 c t ft e 

[0 0 0 9] 

[HWH*f?*-i-*fc«>©*»J ±B3©i6Uft>iJ£-r3fc 

;Kft-S{b1-&fc#>©l$inmffft»f±}U KEPADmffft 
ft{HX.i>o 

[ooi o] ^fc, ±ia©B«j*auat-i-*fc«)fc**fla 

>5§«£*T.fcS!Wi£i:> BuBBSEfM^^SS* 3 ?.©^ 30 
«*©BI i: a: ffi^ b T K— h fl» ft 4** 3 b 

[0 0 1 1 ] 

mfmc wggstn-soiigg c n b t bib ft #ss b tp*gi 
bu ^-f-r«afia*«&fli*feFMcw!6*ft««« 

fcbTBiUi-rS. 40 

[ o o i 2 ] 0 i \**&w(Dm i ?QiH£S££&*«fa 

^t^D-^ItfeS. ElmSftS «fc-5fcx C©FM 
CWgggtg+$Jggtt s SggtH-Sltc^^S^r^S'Jffliftll 
frTS^-r ^navtra— * (MPU) 2 Oftd^So 

5 n * & KM* * t- © g§ gi ft if m-f a jam * 

(2) #JWir-*i?m7 jl-X&V (3) EgBISd^7i 
-XftUff 1-4 CPU2K S£EffiWPS«£8 3 70|g 

R= 1/2 • t d • c 
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SiH^ft89^1"4S:«)©*^>^ 2 2 ft^T-VN4. 
[0 0 13] C©FMCWg§SttS!l^§tt> 

9S. (TtD^fE) T-^ISjl«a©fitft$<JffllbTji« 

[0 0 14] Hid, C«DFMCWi0MtM8«a\ Sff 

3 8iu ttE0JflI£ft£S 3 7 * 
£©j£«{I^©*Sli#ft3£j§£i*\ iP^gBft^-ftbT 
?g-£§§4 1 fctt*-r4*|RHHS^»3 9 i:, d©*fRl14 
^^113 9T-#te£ftfc&{fft^-ft7>^4 2tCtU* 

(Haver) T-£»£*U 7>t^4 2T-g(f 

w«ftii-&fi4 i cma-ratf— *a u— * 4 o tft* 

bT1^£. 

[0 0 15] ifctc, ±IBFMCWg§gttt38lgm©E§&ft 

u (H^-e-f) ±, %b<&^gM*u (ia**-r) ± 

i/f^-fit, D/A'^3 5tA^^ixT7 > ^D 

^fM»«EEa*ttjasft4. c©#jap®K#D-^;*:7.* 

#S&§§3 7 0$iJffllJBtA*^nSo 
[0016] LT, ISMiSMES 3 7 ttffiflJWC 

ttv ^Tf-y— ^4 0«DSBH|IUCA*U ^2 
iffi*>ep^fifl^* s T>^^-4 2C-§-x.e>n, Slfs^i:* 

^3Sgipe>S-^S4 1 (cdi^^ixa. 1^84 1 

cat, 7?[Sis^i§3 dx-fr&ztitzmmm^&xtiz 
[0017] *&, m&®mmmm%3 7&t><Dmmm 

^P3>tJL— ^ 2 OF*)©*^^^ 2 2 ti !?■€■© 

[0 0 18] i:C5T\ FMCW2rSCfc£Sttit*W** 
T-©Egffi (R Cm3 ) J±, ttTOSt (D ~ (4) A»£ 

• (1) 



( 4 ) 



A F/T = f b/t d 

t d : *t&<®fot<Dm<Oi£<§&<0'&iM.ftffi (sec) 
AF : *-f-7«*R« CH zD 
T : Cs e cD 

R=c • f b • T/2 AF=c 
f b= 2 AF • R/ (c • T) 
[0 0 19] fi^T, >W-Xi£g (Vf ) j&tftf-h 

m^om&w (f b) ^feWttEKSToffi^Rtf^to 

^^-TSi^S^feSo *%1T-Ii> teTFK^-f (1) 21 
fi*M7s-X, (2) fBfll^-^JMi^x-X&tf 
(3) figgtai^x— XSHfT-f 
Xitg © -Jfcfb £ S o 

[0 0 2 0] #*refcttJfcbifc»#©fiMIII«^ 
TSftWTS. H 2 tt«BE»J»S««a 3 7 ©ffi*«*» 

<D 3 -3 © 7 i — X * h ffi f£ $ ft & o 

(1) 3§{l!iy¥fiffi7i-X 20 

(2) ©jspiF-^fltm^-x 

(3) ffi*ff-»:7*-X 

[0 0 2 1 ] (1) Kim^i¥(ffi7ai-X 
Z©3Hg*ffHffi7x— XU\ 7-f*D3>t:a-nO 

tfSESOWS^SSS 3 7 (D^S^fFffi^Sti^T-feSo 
£©j8&«JKfMffi7x— Xftt* D/A^3 5CA* 

[0 0 2 2] Z.ZX\ 7^U3>ta- * 2 0fr£© 30 

©ffiiix «BEW»s»fiS3 7o»fijajasftft3£-r* 

ftMW«E©«fc**Jfc-*-* *>©"?* !K mE#J»M#8tgg§ 
3 7©S6ffiiS«[»*CPU 2 l##J»-r&fc«>£;i§V'>e> 
ftS. CPU 2 njfclu «£EftWPS*S«3 7ft]EStt 
(SWtifeKK CPU21 tn&fflfflM&m% 3 7 t<D 
IBfcRtt&ft*D/AaE*S3 5, DWW7^*3 
6;Ktf«EfM»S$6«»3 7©#SMltt, SBEttttStf 
«^SMb©«»fc £fc «t 3 mBEfiHJffllSSgffiii 3 7 ©3*ffi 
«««©i«W4*»iE1-4. d©*IIE£Sl3|-ra/t#© 40 

So 

[0 0 2 3] 03 fiJim^fFfflB? x-XlCiSttS®!!^ 

l£#S81-£i:x ig^Tt^-f 5 >^(I^* S A*1-S© 

^D3>£i-* 2 0#. *E$iJ®M#£igS§3 7©i¥ 
ffiH&f^tfcfJBS-*"*^*^— * x £D/Ag&g| 
3 5fcffl*U ££T7^oir©SiJ»«Efc 
(*?vXS 11). SO 
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(2) 



c : ??t& Cm} 

T-ifeS. Kfes Vf : *^-XJME (= A F/T) fc"T 

st, (3) , (4) a^fiK^-rs. 

• f b/2 Vf ••• (3) 

= 2 Vf • R/c - (4) 

[0 0 2 4] £<DD/A£&8 3 5 a>e>©$W«E#q 
-;U7-f;i/^3 6tAi3?^ cd-cH*ffl«Stf8fl- 
SI»*lyT«ff#J»Sf5!fiS3 7t«»Six*. -©t 
§|5jBtCv-f ^D3>tfa- * 2 Oft^©*-!"^ (0^ 
■a-T) £jgt!)-r 0* 'JTSftfc**:'* 2 

S3 7* j e>©^f<s^* s X'J^^-7 3 8T-#Jf 2ti, 

z (Dfrm u mmm^o m & v>< ^ d 3 > t x - * 

2 0rt©*>>>^ 2 2 J; !K ^-f?T-M^hS-^ 
[0 0 2 5] -£«N1fl©«»fc*l£U #Jibfc 

aiefi*©««a»«i*©^Tft«iwr4 u^xsi 

3) . jaftftfflJfctfjfelftT©*^ (S 1 3 : No) , 

co-^KfH©«a««*i»5jiu -toaj&PfcTb 

(S13 : Ye s) , 2 2 ©££>*» 

#^7U ^©*£>* 2 2ft£>Wifr}il£tltzti'i>> 
bmt*>( victS-^F^fiSVXUX^-^ 3 8 
■CO^fflJt* 4 &«E»J»ffl*lSS 3 7 ©$aUaS8fcfc& 

[0 0 2 6] ifctx ^^^^-^xtcJtSD^-Ax^iD 
»LTri f ^;i'f-^Xi:t5 (^f-^S 15).I 

m%k T ©^E £ 5 =r i> $> JV'r— * AS £ Sk b fe if & 
fiJW-rS (^r-^S 16). jgbT^&tMg^rfclfct 

(S 1 6 : No) , *^*XS 1 2£H!K SbTV^fe 
S^fcti (S 1 6 : Ye s) , ^©iiiffil^ffFffi^ i-X 
©SITil'feS. 

[0 0,2 7] 04(i±ia7D-^^— btCiSV^T. ns. 
$|J»S^SS3 7©S«»S8tA*$ftS»JffllSES^t- 
ElT-feS. mmZtlZ&S^ $<J»«Ettl^©tt{3tiSD 
bT*5, SE* 5 — ^©«BH (0* nqtt&a^ff 
fflj ) {c%ffiil^lS^S!l^-r5. Z<DW%&, XUX^r 
—7 3 8 &3ibT^ i?DD>ta-^ 2 0T-ff -5. * 
It, m«05C^-f J^&^s^i^-^xi:^ 

mttft (f ) ^©H^^^to&ftSc 

roo2 8] (2) ftm^-tm-iiiy^-z 

^©^OT^-^fltm^x-xftt, ±13 (i) mmmm 
fa7 ^-xT-m^tcr-* t.mE.®mmftt&s£3 7© 

IBJfi««»i:*e.» ^S© (3) E§gttt«!l7x-XT*& 
fflfSv «EE«»S*fi«3 7©»fi«*»ft«BI»"i"* 
fc«>©$iJailSE©tt (JrVPfUf— J'©!!) S:v-<^D 



4, 
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[0 0 2 9] CCT-tiv 06fC^1-£ofcmE$OTS$8 
fi£3 7©*fiffi«Rfcl$Mfc©«»fcffi«'*-S. BP 
*^ X-f-XBMeT?**^ i- >XT0A>e>;W-X& 
7©*>f S >^Tn©|ffl&n#iyU #fflbfc**ve*X 
§^^f;>^Tl, T2-TntU ^©PsS^JiSO^Bt 

S»iS»3 7<O*lS««6»F0i:U H«C*-f*>*' 
Tl, T 2 -TnCMtS^SSiS^-enfflF 1 , 
F2-Fnkti. *fc, 5>yT0fr&*-r 5> 
^Tmrt©*J0#llSmATCJ:**E©»ffl»fiS3 7 10 

©»fiH*as©*Ybtt-s-c*?>, c©*fl3*jB«awi 

[0 0 3 0] fit, SStTfxbfc-^— jr£H-6©Hffi 
ftttJfcttttSi:* B7CS*r.fc-5fc$BfiH*»F0, F 

1, F2- FnC-eix-etttMiS-rST 1 ^^^— *© 
«jW»£>*U **l&*5 9 5>d';>'f f — **X0, XI, X 
2-Xnfct5. i®f^^;i/f-^fflX0, XI, X 

2-Xn#, SU£© (3) g§ei§tS!i7x-x-r-^ffl-r 
5, «E#J»a*JE8 3 7©**Bffl«dR*«»f 4fc® 
©?>fi'D3>ei-^2 0ii 1 ^OT^;i'f-^ (IS 20 

[0 0 3 1 ] (3) g§gtft»J7x-X 

i©raitnr7x— xTtt5fer% ±sb (2) urn?-* 

j£©*-Y K >#T OCtT-f ^Pr3>bTx— * 2 0A>£> 
D/Agg|§§3 5C£U;*J2iT.3o ^bT, *ftJBt«ttJS 
&*>T*>XT1, T 2— Tn©f ftf ftt^tJfobfc:? 
y^;pf-^ttX 1 , X2-Xn4 i v^03>ti- 
^2 0*6D/AjElft«3 5fcto*S*l*. &V>T", D 
/A|MjW3 5*6©'«»«ffiffl**WIWBci*«-#D- 30 

SfSfiS3 7©fM»iit:A*dii4. ^©i^*> SffiftJ 

ns^BS3 7T©»fi«-9ttia«Mtc«n&X'f — r 

IrII*T»«**IS. 

[0 0 3 2] ±|3©in<X-Y-X»«* I -*fc*3;i4: 
L C«fc^T\ K-F«^©ffliftttaEiMi s ^b*<a:5x * 

1 gg©B|gjtgOT|l^±f 

[0 0 3 3] ft, ±BK:#V^ ( 1 ) a&ftJRffffi? x 

-xtt-«RfiasciB»bT*»j;^u (3) sggsttsa 40 

(1) jtim^fF<ffi7x— Xfcggffcjfc&f?"*- 5«t^t1" 

-y ?>^gfSA*n-t, *5v>tte»s 

(f^fFffi7x-X©$fegSt^^>X-rSii:lcJ:?)?FB 

tajarcss. at, FMcwgggt*t$jgg£ig^£ft 

(1) 2&fS3Rffffli7x— XfcjBl&l,TtiJ:H. -© 
■©*#-**e>ix4J:$fcfc4©'Cx j&K&fcSfcfitttt 50 
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©gEIEtfT- § & «fc o tcft 
[0 0 3 4] *fc, ;5FftffiJ£-&83 9Mt- *xU- 

[0 0 3 5] SK, (2) ffl*^— **iB:7x-Xfc* 

ivrBft^-^fcfittmra-i-swftfcoTKiHbfca 1 , 
#«fl©T-MHbT*svN. c ©*§•&, .tox-f-xs 

a, c©^*ia«-e©*iiHiTtt, a#<£«-r 
m%.-tzm&WL&&4>*<**) (i) 

(i) mm&mffiy x-xsw (2) mm^-^wmy 

x-Xtt, ffi«gt»|5m*T?S&V*l$IH*T?*»K 

#g;££*t iwt^-i 

T-©MIHfc®fl3-f £©##* bo„ 

[0036] &\zm2mm<>mKi^xmn-t%» 

[0 0 3 7] B8tt*2S(aiBBJB©*J«**rXDy* 

1 fcjjsbfeffS 1 H«S»»K:*W-*«E«lfPffl»fi»3 7 
(D\tit>mh3>t?>9 2 2 toifflC, %£S2:S$Sj:^ 
t>«t5^»>>3>A— 9 5 0£t3:frTfllfi£!*iT.S. ■£© 

flb©«u£tt*B i mmmm tm-trftZo 
[0 0 3 8] z<Dm2mmzm&. wzmEMmsasm 
S3 7©»^*«#JtiRws^adc:&«rcfc*. ip 

*>, «£EMfpaiffiBS3 7<D&SmM6LWl&<* 7 X )?> 

3 8©iMMM&dftfett*.«*fr£tt% 

«HWS*JB«3 7©»iBJB*»*fi^««»K:**bT 
*>£>X';xX— 5 3 8KlJ±S*-rs. fit, X'JXX- 

[0 0 3 9] ft, £©*2|UBfc»fc;l3^T, *"*>:3 
>;<5-* 5 0©fttBflStiU 09*.iiB«tf:ftJfiSi: h v> 
i'^^S:ia^-&t)i±fe^S<*^ffi£&fflV>5 > ©A s -^W 

T-fcStf, *S««»©lll*i s ffilKtt«©»*fcB«* 

[0040] ±B«jtJB£aK:£v^?« mm$OT§y$gjg 

fe5o ±IB©^l'-X^S£{Cx''( , ^D^ffi 
^ K t> b < ttT^f ^ DttW^I©SEiHff£%@8 

[0 0 4 1 ] 



( 6 ) 



[01] ^Wt^S^'f-T'fStS^eSVFMCWgg 

o 

[02] MSlSaBBJBo«ff&ttW-r*fc»«)«itt^"D 

[0 3 ] % 1 30BB»fc#l**2&«*IWB7 x-X©J& 10 
S^JIR £ 5*1" 7 D — 3=- v — h T- $> S o 

[04] »lSOBBjBK:*V'>Tttffl-r*«ffi*J»S!»fi 
gcofBiam^ * TT<t 0T- £ . 

[0 5] «isuBB»©a«*»ffl7i-x-e**ufc 

^- * ©— 0!l £ 5rt-0T- & 6 . 
[0 6] *1 j6JBB«fc*H-ftffi«H-«7*-XTflBffl 
r4«fifll«»i:^IBfc©H«*K9i-r4fc«><0ia'T?a5 
£>. 

[0 7] UlSOBKac^B-***^— i J'ORBfcfi*** 
Bbfc*lS«ift»i:I^IBIfc©W»*»Wr*fc«>©BlT 20 



^^10 



12 002-156447 



& o 
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